Thoracic origin of a single renal artery (RA) with a normal position of the kidney is a rare anatomical variant. The first case was reported by Doppman in 1967, describing a case in which RA originated at the level of the T11 vertebra arising beneath the right crus of the diaphragm.
1 A literature search reveals only 14 reports of such variation. While in most cases the origin of the RA is between D12 to L1, 2 few cases have been described with origin at D11 or above. 2, 3 The majority of the previous reports 2-4 describe the single ectopic RA (SERA) located on the right side, though similar anomaly can also occur on the left side. Anatomical variations of the renal vasculature are relatively common, with a reported incidence of 20 to 75%.
5
Knowledge of variations of the origin and course of RA is important for the management of renal trauma, renal surgery, renal transplantation, surgery for an abdominal aortic aneurysm, and RA embolization. Information is critical in renal angioplasty or for planning a vascular reconstruction procedure for remediable vascular lesions. 2, 6 This report describes two cases of SERA with details regarding associations and specific anatomic features.
Report
Case 1: A 40-year-old male patient was investigated for abdominal pain. There was no family history of the renal, abdominal, or vascular disease. Clinical examination was unremarkable. Contrast-enhanced computed tomography (CT) examination of the abdomen revealed the thoracic origin of single right RA, arising at the level of D10-D11 intervertebral disk. Artery originated along the posterior aspect of the aorta at 11 to 12 o' clock position, showed a sinuous course laterally, caudally through a hiatus in the right crus of the diaphragm to reach the renal hilum (►Fig. 1). Artery measured 101 mm in length with a diameter of 5 mm. Right inferior phrenic artery (RIPA) arose from the left side of the aorta, subsequently crossing to the right side anterior to the aorta (►Fig. 1). Origin of left RA was at L2 level. Atherosclerotic changes were noted in distal aorta. Also, 50% narrowing was present at the origins of celiac and superior mesenteric arteries. Rest of the vascular structures were normal. 
Discussion
Thoracic origin of single right RA with normally located right kidney is a rare entity. Origin above D11-12 disk is even more uncommon. Increased use of CT in various other clinical indications has contributed to increased incidental detection of this observation. Such variations become clinically significant if there is a need for renal or lower thoracic surgery.
7
Information is crucial for interventional radiologist if the artery is the site of disease and requires an endovascular procedure. Also, variant anatomy has to be taken into consideration before undertaking renal transplantation. In early fetal life at 6th to 9th week of gestation, multiple metanephric arteries, arising between C2 and L3 level, provide vascular supply to the developing kidney. 1, 8 Finally, most arteries involute leaving single or few multiple renal arteries. Compared with normal RA, ectopic RA is more posterior in origin from the aorta, either arising posteriorly or posterolaterally. Also, ectopic artery shows a typical path through the right crus of the diaphragm, exiting at the lateral margin of the lumbar vertebra. Also, we noted an association of abnormal origin of RIPA. In our patients, it arose from the left side of aorta and celiac artery, showed a course anterior to the aorta to reach the right side. Literature review shows that there is one more case showing RIPA arising from the left side of the aorta. Hence, it appears that development of right diaphragmatic crus and SERA may be interlinked. Usually, the inferior phrenic artery arises from the abdominal aorta or branches in the following pattern: As a common trunk, from ipsilateral renal, left gastric, common hepatic artery, superior mesenteric, or suprarenal artery. 6 Rarely, it may arise from the celiac trunk. In most patients, RIPA arises as a single trunk from the aorta or right RA. There is not enough information, in the literature regarding the association of SERA and origin of RIPA. Indeed only a few reports in the past have mentioned about the origin of RIPA in patients with SERA. In view of simultaneous development, close anatomical vicinity, such as embryological association of anomaly, appears likely. Hence, it is an important observation to take note in the future review of cases of thoracic origin of renal arteries. This observation is clinically relevant while attempting to embolize patients with hepatocellular carcinoma through RIPA. 
Conclusion
Two cases of SERA are reported with the associated abnormal origin of ipsilateral RIPA. The possible embryological basis of the variation is proposed. Specific anatomical details of SERA are presented. The significance of SERA and variation in the origin of RIPA in the clinical context of renal, thoracic surgery, or vascular interventional procedure is highlighted. 
